.
The anatomy of plants and the proportion of the different tissues influence forage digestion in the rumen (Akin, 1979 (Jarrige, 1981 ) . (Jarrige, 1963) . It increases their rigidity and prevents attack by microorganisms. The lignin-carbohydrate complexes (Chesson, 1988) are not degraded (Jung and Fahey, 1983) . They constitute the indigestible cell wall and the content as a proportion of dry matter increases with maturity. In order to understand the change with maturity in grass and legume digestibility, it is necessary to distinguish between the 2 mechanisms involved: the formation of tissues with an increased cell wall content and different composition; and on the other hand, the lignification of tissues which renders them indigestible (Jarrige, 1963 (Langeron, 1949; Vance et al, 1980) .
Scanning electron microscopy (SEM)
Control samples of both species and samples digested in the rumen (the latter were rinsed with water after digestion) were prepared for SEM using the method described by Grenet and Barry (1988) (fig 5) .
Kinetics of degradation in the rumen
The degree of microbial degradation of the lucerne stem depended on the age and on the tissue. After 8 h in the rumen, phloem was absent whatever the stage, whereas parenchyma and collenchyma were partially degraded (fig 6) . Epidermis was separated and often torn away. Degradation of non-lignified tissues (parenchyma and phloem) was total after 24 h in samples from the first 4 harvests (fig 7) . Some medullary parenchyma remained in the samples of stage 5 after 72 h digestion in the rumen.
Microbial degradation of the ryegrass stem harvested at the first stage was total for all non-lignified tissues (parenchyma and phloem) after 8-h digestion in the rumen. It was almost total after 24-h digestion for stages 2 and 3 (fig 8) and after 48 h for the last 2 stages. The cuticle was intact even after 72 h digestion in the rumen (fig 9) .
Microscopic examination of ryegrass blades was performed after only 8 h digestion in the rumen (fig 10) These results are consistent with those obtained in clover by Akin and Robinson (1982) . (Czaninski et al, 1990) . Lignification of part of the parenchyma was also observed by Akin and Burdick (1981) in Cynodon dactylon and by Barry and Grenet (1988) in wheat. Contrary to the observations of Akin and Robinson (1982) in the clover stem, we did not detect any lignification of the parenchyma in the lucerne stem. However, in the latter, a positive staining of the collenchyma with acid phloroglucinol was observed at each maturity, whereas this tissue is degraded in the rumen. According to Hartley (1982) , the acid phloroglucinol reaction may be positive with lignin monomers, particularly the aromatic aldehydes and their methyl esters present in the cell walls of forage grass (Hartley and Keene, 1983) . The reaction of the collenchyma in the lucerne stem might be explained by the presence of these compounds. It is therefore advisable to use this test with caution to estimate the degradability of tissues in the rumen (Hartley, 1982; Engels, 1989) .
For a similar digestibility, the rate of degradation of ryegrass and lucerne tissues in the rumen is variable (Grenet and Jamot, 1989) . In lucerne stem, whatever the stage, all the tissues, except xylem, are totally degraded after 24 h in the rumen, as already observed by Brazle and Harbers (1977) in lucerne hay. By contrast, the ryegrass stem is less degraded after the same period of time. Part of the parenchyma is intact. Except for the lignified cells, it is totally degraded after 48 h digestion. These differences partly explain why lucerne is better ingested than ryegrass at similar digestibility. Moreover, it has been established (Grenet and Demarquilly, 1987 ) that lucerne has a higher cell content, which is more rapidly and totally digested in the rumen. As a result, lucerne particles leave the rumen more rapidly so that the animals have a higher feed intake.
Microscopic examinations show that, for a similar digestibility, lucerne is more rapidly degraded in the rumen than ryegrass because of its anatomical characteristics. This may explain its higher voluntary intake. However, the mechanisms preventing the degradation of polysaccharides present in the lignified cell walls of forages are still unknown, and in particular the part played by the lignin-carbohydrate complexes.
